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purification by binding to nickel immobilized on a suitable support, epitopes for polyclonal or 
monoclonal antibodies including but not limited to the T7 epitope, the myc epitope, and the 
V5a epitope, and fusion of Hu-Asp2 to suitable protein partners including but not limited to 
gfotatbione-S-txansferase or maltose binding protien. In a preferred embodiment these 
additional amino acid sequences are added to the C-terminus of Hu-Asp but may be added to 
the >3-termina& ccatiatoveaiiig positions within the Hu-Asp2 polypeptide. 

The present Hwention also relsies to veciois comprising the polynucleotide molecules 
of the invention, as well as host cell transformed with such vectors. Any of the polynucleotide 
molecules of the invention may be joined to a vector, which generally includes a selectable 
marker and an origin of replication, for propagation in a host. Because the invention also 
provides Hu-Asp polypeptides expressed from the polynucleotide molecules described above, 
vectors for the expression of Hu-Asp are preferred. The vectors include DNA encoding any of 
the Hu-Asp polypeptides described above or below, operably linked to suitable transcriptional 
or translation*! regulatory sequences, such as those derived from a tnammalian, microbial, 
viral, or insect gene. Examples of regujatory sequences include transcriptional promoters, 
operators, or enhancers, mRNA ribosomal binding sites, and appropriate sequences which 
control traiiscnpfiem and trmshtion. Nucleotide sequences are operably linked when the 
regulatory sequence functionally relates to the DNA encoding Hu-Asp. Thus, a promoter 
nucleotide sequence is operably linked to a Hu-Asp DNA sequence if the promoter nucleotide 
sequence directs the transcription of the Hu-Asp sequence. 

Selection of suitable vectors to be used for the cloning of polynucleoude molecules 
encoding Hu-Asp, or for the expression of Hu-Asp polypeptides, will of course depend upon 
the host cell in which the vector will be transformed, and, where applicable, the host cell from 
which the Hu-Asp polypeptide is to be expressed Suitable host cells for expression of Hu- 
Asp polypeptides include prokaryotes, yeast, and higher eukaryotic ceils, each of which is 
discussed below. 

The Hu-Asp polypeptides to be expressed in such hosi cells may also be fusion 
proteins which include regions from heterologous proteins. Such regions may be included to 
allow, secretion, improved stability, or facilitated purification of the polypeptide. For 
example, a sequence encoding an appropriate signal peptide can be incorporated into 
expression vectors. A DNA sequence for a SLgnai peptide (secretory leader) may be fused 
in-frame to the Hu-Asp sequence so that Hu-Asp is translated as a fusion protein compnsing 
the signal peptide. A signal peptide that is functional in the intended host cell promotes 
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extracellular secretion of the Hu-Asp polypeptide. Preferably, the signal sequence will be 
cleaved ffom the Hu-Asp polypeptide upon secre&m of Hu-Asp from the cell. Non-1] miting 
examples of signal sequences that can be used in practicing the invention include the yeast 
f-f actor and the honeybee meiatin ieader in sf9 insect cell*. 

In a preferred embodiment, the Hu-Asp polypeptide will be a fusion protein which 
includes a heterologous region used to facilitate purification of the polypeptide. Many of the 
available peptides used for such a function allow selective binding of the fusion protein to a 
binding partner. For example, the Hu-Asp polypeptide may be modified to comprise a 
peptide to form a fusion protein which specifically binds to a binding partner, or peptide tag. 
Non-limiting examples of such peptide tags include the 6-His tag, thioredoxin tag, 
bemaglutsnb tag, GST tag, and OmpA signal sequence tag. As will be understood by one of 
skill in the an. the binding partner which recognizes and binds to the peptide may be any 
molecule or compound including metal ions (e.g., metal affinity columns), antibodies, or 
fragments thereof, and any protein or peptide which binds the peptide* such as the FLAG tag. 

Suitable host ceils for expression of Hu-Asp polypeptides includes prokaryotes. yeast, 
and higher eukaryotic cells. Suitable prokaryotic hosts to be used for the expression of Hu- 
Asp include bacteria of the genera Escherichia, Bacillus, and Salmonella, as well as members 
of the genera Pseudomonas, Strep tomyces, and Staphylococcus. For expression in, e.g., E. 
coli, a Hu-Asp polypeptide may include an N-terminal methionine residue to facilitate 
expression of the recombinant polypeptide in a prokaryotic host. The N- terminal Met may 
optionally then be cleaved from the expressed Hu-Asp polypeptide. Other N-terminal amino 
ac?d asidues can be added to the Hu-Asp polypeptide to facilitate expression in Escherichia 
coh including bui not limited to the T7 leader sequence, the T7-caspase 8 leader sequence, as 
well as others leaders including tags for purification such as the 6-His tag (Example 9). Hu- 
Asp polypeptides expressed in E. colj may be shortened by removal of the cytoplasmic tail, 
the transmembrane domain, or the membrane proximal region. Hu-Asp polypeptides 
expressed in E. coli may be obtained in either a soluble form or as an insoluble form which 
may or may not be present as an inclusion body. The insoluble polypeptide may be rendered 
soluble by guaiudiae HQ, urea or other protein denarurants, then refolded into a soluble form 
before or after purification by dilution or dialysis into a suitable aqueous buffer. If the 
inactive proform of the Hu-Asp was produced using recombinant methods, it may be rendered 
active by cleaving off the prosegmem with a second suitable protease such as human 
immunodeficiency virus protease. 
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Expression vectors for use in prokaryouc hosts generally comprises one or more 
phenorypic selectable marker genes. Such gents generally encode, e.g., a protein that confers 
antibiotic resistance or that supplies an auxotrophic requirement. A wide variety of such 
vectors are -readily available from commercial sources. Examples include pSPORT vectors, 
pGEM vectors (Promcga), pPROEX vectors (LIT, Betbesda, MD) t Bluescript vectors 
(Stratagene), pET vectors (Novagen) and pQE vectors (Qiagen). 

Hu-Asp may also be expressed in yeast host cells from genera including 
Saccharomyces, Pichia, and Kluveromyces Preferred yeast hosts are S. cerevistae and P. 
paswris. Yeast vectors will often contain an origin of replication sequence from a 2T yeast 
plasrmd, an autonomously replicating sequence (ARS), a promoter region, sequences for 
polyadenylatiom sequences for transcription termination, and a selectable marker gene. 
Vectors rtpiicable in both yeast and E. coU (termed shuttle vectors) may also be used In 
addition to the above-mentioned features of yeast vectors, a shuttle vector will also include 
sequences for replication and selection in E. coli Direct secretion of Hu-Asp polypeptides 
expressed in yeast hosts may be accomplished by the inclusion of nucleotide sequence 
encoding the yeast I-factor leader sequence at the 5' end of the Hu- Asp-encoding nucleotide 
sequence. 

insect host cell culture systems may also be used for the expression of Hu-Asp 
polypeptides. In a preferred embodiment, the Hu-Asp polypcpudes of the invenuon are 
expressed using an insect cell expression system {set Example 10). Additionally, a 
baculovirus expression system can be used for expression in insect cells as reviewed by 
Luckow and Summers, Bio/Technology 6:47 (1988). 

In another preferred embodiment, the Hu-Asp polypepude is expressed in rnamrnalian 
host cells. Non-limiting examples of suitable mammalian cell lines include the COS-7 line of 
monkey kidney cells {Gluzman et a!., Cell 23:175 (1981)), human embyom: kidney cell line 
293, and Chinese hamster ovary (CHO) cells. Preferably, Chinese hamster ovary (CHO) cells 
are used for expression of Hu-Asp proteins (Example 1 1), 

The choice of a suitable expression vector for expression of the Hu-Asp polypeptides 
of the invention will of course depend upon the specific niammalian host cell to be used, and 
is within the skill of the ordinary artisan. Examples of suitable expression vectors include 
pcDNA3 (Invitrogen) and pSVL (Pharmacia Biotech), A preferred vector for expression of 
Hu-Asp polypeptides is pcDNA3.1-Hygro (Invitrogen). Expression vectors for use in 
mammalian host cells may include transcnpUonal and translational control sequences derived 
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